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An African swine fever virus gene with similarity to
bacterial DNA binding proteins, bacterial integration host
factors, and the Bacillus phage SPO1 transcription factor,

TF1
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African swine fever virus (ASFV), the causative agent of African
swine fever in domestic pigs, is a large icosahedral virus with
a double-stranded DNA genome of 170—190 kb that shares many
characteristics with poxviruses. Although ASFV and poxviruses
are distinct morphologically, they both replicate in the cell
cytoplasm, exhibit temporal regulation of gene expression, and
have similar genome structures, which include terminal inverted
repeats, terminal crosslinks, a central conserved region and
variable regions at each end of the genome (1). ASFV is the sole
member of an unnamed family of animal viruses.

LMWS5-AR is an open reading frame (ORF) of 104 amino acids
(9.5 kD), located 0.22 m.u. from the left-hand end of the ASFV
genome within the BamHI c restriction fragment of the Malawi
Lil 20/1 isolate of ASFV (2). Fasta (3) searching of the Swissprot
database revealed that LMWS5-AR shared significant similarity
to the family of histone-like proteins (4, 5), which include the
prokaryotic histone-like DNA binding proteins (HU) (6),
integration host factors (IHF) (7) and the Bacillus phage SPO1
transcription factor, TF1 (8). LMWS5-AR has the highest level
of similarity to the HU proteins encoded by the
Enterobacteriaceae (28% amino acid identity/89 residues; 45%
conservation, Fasta = 99; z = 9.82) with lesser similarity to
the Bacillus phage SPO1 TF1 gene (25 % amino acid identity/96
residues; 44% conservation, Fasta = 94; z = 8.58) and the IHF
proteins (29% amino acid identity/72 residues; 47% conservation,
Fasta = 75; z = 7.11). A search of the Prosite data base (release
10) indicates that the LMWS5-AR amino acid sequence from Gly
55 to Thr 76 matches the signature sequence pattern for the family
of histone-like proteins except for the two additional amino acids
after Gly 55 (4, 5) (Figure 1). Also, the residues Phe 58 and
Arg 69, which are important for DNA binding by HU proteins
(9), are conserved in LMWS5-AR.

LMWS5-AR is transcribed in ASFV infected macrophage cell
cultures at late time points in the infection cycle (data not shown).
Northern blot analysis reveals multiple transcripts in this region.
LMWS5-AR transcripts are not detected when DNA replication
and late gene expression are inhibited by cytosine arabinoside,
thus indicating LMWS5-AR is a late viral gene.

The function of LMW5-AR in ASFV replication is unknown.
Because the gene is expressed late, coincident with viral DNA
replication and progeny assembly, it may be a DNA binding
protein involved in nucleoid formation of newly replicated viral
genomes. Alternatively, it may function as a transcription factor
involved in regulation of viral gene expression.
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E. coli HU 1 MnKtQLidVIAekaELsKtqakaaLeStlaaItESLKEgDaVQL... 44
E. coli IHF 3 LTKaEMseyLfdklGLsKrdakeLVelffeeIrrALeNgEQVKL... 45
BPSPOl1 TF1 1 MnKtELikaIAQDTELtqvsVsSKMLaS8fEKIttEtVakgDkVQL... 44
ASFV LMW5-AR 9 ITKGELysSLVAaDTQLnKalleRIFtSqQKIIQNALKHNQEViIppg 55

E. coli HU 45 VgFgtFkVnhRAeRtGRNPqTGkeIkIaAa. ..nvpaFvsgKALkDavk 90
E. coli IHF 46 sgFgnFALRAKNQRPGRWPXTGEJIPItAR...RVVtFRPgQQKLKSIVE 92
BPSPO1 TF1 45 tgFlnIkpvARGARKGEIWPQTqRaLEIaPs...vgVsVKPgesLkkaaE 90
ASFV LMWS-AR 56 IkﬂthmﬂamPIQIkﬂ(pehKaVkIRAlKPVthLN 104

Figure 1. Conservation of the amino acid sequence of LMWS5-AR, E. coli histone-
like DNA binding protein and integration host factor, and the Bacillus phage SPO1
transcription factor, TF1. Residues identical to LMWS5-AR are shown in upper
case bold letters, while conservative substitutions are depicted by upper case letters
only. Residues matching the signature sequence for the family of histone-like
DNA binding proteins are underlined. The numbering of LMWS5-AR is as
submitted to the database. The other proteins are numbered as documented in
the Swiss Protein database. Accession numbers for E.coli HU, E.coli IHF and
the SPO1 TF1 are P02342, P06984 and P04445 respectively.
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